Background: strategies to enable older people to remain in their own homes require information on potential intervention areas and target groups for health promotion and healthcare services. Objective: this study aimed to identify socioeconomic, health and lifestyle factors in entry to residential aged care facilities. Design: a prospective cohort study was conducted from 1994 to 2005. Setting: the information source was the Melbourne Longitudinal Studies on Healthy Ageing Program. Subjects: one thousand Australians aged 65 years and over living in the community were used as baseline sample.
Introduction
Understanding the influences on entry to residential care is important to develop health promotion and care programmes that assist older people to remain in their homes. Studies in Australia, the UK and the US have consistently found that cognitive impairment, functional dependence, chronic disease, social support and socioeconomic resources are associated with the risk of entry to care [1] [2] [3] [4] [5] [6] [7] . However, the value of many studies for planning interventions and identifying target groups is limited by use of cross-sectional comparisons of community and residential populations. Longitudinal research is typically based on selective clinical samples examining shorter-term medical factors with less attention to other health and social and lifestyle factors. Multivariate, longitudinal, community-based research can show the longer term health, social and lifestyle influences on entry to residential care during later life. The research questions were:
(1) What socio-demographic, health and lifestyle factors best predict eventual entry to residential facilities among a population of community-dwelling older adults over 12 years? (2) Do these factors apply equally to men and women or are some gender specific?
Study variables were selected according to a framework that included not just major factors associated with needs and resources that are likely to impact directly on the demand for residential care, but also major lifestyle factors that over the longer term could influence needs and which are amenable to change. These include physical and social activity, diet, sleep, smoking and alcohol use [8] .
Method Study population
The information source was the Melbourne Longitudinal Studies on Healthy Ageing program. The 1994 baseline sample of 1,000 people aged 65 years and over was comprised of residents in private dwellings in metropolitan Melbourne. It excluded those who could not speak basic English (11%) or who could not be interviewed for health reasons (3%). Participants were interviewed face-to-face in their homes, and the response rate for the in-scope baseline sample was 70% [8] .
Follow-up data collections were conducted biennially by telephone interviews combined with mail survey through 2005. Where respondents could not be re-contacted, contact was sought with next of kin or others volunteered by respondents as key contacts in baseline interviews. Death records were checked at least biennially for individuals who were known to have died as well as for those who could not be contacted. Residential care and survival outcomes were identified for 89% of the baseline participants. Date of entry to residential care was identified by next of kin, usually participants' sons or daughters.
In Australia use of residential aged care -known as hostels or nursing homes (excluding retirement homes) -declined slightly from 90.6 residents per 1,000 aged 70 years and over in 1997 to 85.6 residents per 1,000 in 2006 [9] . In the state of Victoria (including Melbourne), the availability of alternative community aged care packages increased from 11.2 per 1,000 in 2002 to 18.2 in 2005 [10] [11] [12] . Approval by an Aged Care Assessment Team (ACAT) is required for entry to residential care facilities accredited by the Australian government. The multi-professional ACATs make clinical decisions based on the preferences and health and care needs of each individual and his or her carer/s in the context of locally available services. Residential care is funded primarily by national aged care payments, and user payments typically paid from the basic Age Pension.
Measures
The three blocks of independent variables were sociodemographic, health and lifestyle factors. Information on the measures and variable specification is available in the baseline research report for the study [8] and in the tables below. Values are percentages (numbers) or means. a Education score: composite score (0-3) using school leaving age, post school qualifications and highest qualifications; higher score denotes higher education level. b Income score: pre-tax weekly income (1-11 income categories ranging from 0 to $AUS926 or more). c Self-rated health scores: excellent (4), very good (3), good (2), fair (1) poor (0). d IADL scores: independent denotes able to shop, garden/do minor home maintenance, prepare meals and do housework on one's own; dependent denotes needs help in at least one of shopping, gardening, preparing meals or housework. e Depression score: cutoff score for depression was a score of 5 or more on the PAS Depression scale (0-12), where 0 denotes no depressive symptoms and 12 denotes maximum number of depressive symptoms.
Socio-demographic factors
Indicators of personal resources and vulnerabilities were gender, age, marital status, educational attainment, household income, country of birth, living alone or not and having any living children or not.
Health factors
Health variables included a tally of 33 self-reported medical conditions, self-rated health, dependency in instrumental activities of daily living (IADL) [13] , the Psychiatric Assessment Scales (PAS) subscale of depressive symptoms [14] , having had a fall requiring medical attention in the last year [15] , significant self-assessed pain [8] , urinary incontinence [8] and cognitive impairment [8] .
Lifestyle factors
Lifestyle variables were personal strain, sleep quality, physical activity, a nutrition score, body mass index (BMI) and perceived adequacy and level of social activity [13] .
Outcome variable
Entry to a nursing home or hostel (without returning home) was usually ascertained from a nominated informant after a respondent could not be contacted in an annual tracing round. Informants were asked if the respondent was in residential care or had entered prior to death, and if so, the year of entry. Where dates were not known, entry was assumed to be at the midpoint between the informant report and the last survey round. Participants were censored from further follow-up when they were known to have entered residential care or to have died. Three categories of outcome were coded:
(1) Yes: known to be alive in residential aged care (at the last contact) or to have entered aged residential care and subsequently died. (2) No: known not to have entered residential aged care during the study period. (3) Not known: uncertain residential aged care outcome at the final contact or study completion.
Statistical analyses
For constructed scales, missing values on component items were pro-rated by the total on the rest of the items. Missing values were imputed on each construct by using (mean substitution) multiple linear regression on other relevant 1994 predictors within that construct's block. A three-stage modelling process was adopted:
(a) Each 1994 predictor was used singly in a Cox regression to predict the endpoint, and those with a P-value of >0.10 were removed from further analysis. (b) In each block, the successful predictors from (a) were run simultaneously in a 'base' model, and those with partial Pvalue >0.10 were omitted. Such omissions were tested using a deviance chi-square test of the reduced block model against the 'base' model; if the P-value was <0.10, the best omitted candidate (the omitted predictor with partial P in the 'base' model closest to 0.10) was re-entered in the reduced model and the process repeated. In this way, block models were developed that had predictors significant at P < 0.10, and where the omission of terms was reassured by deviance tests. (c) Once each block model was refined, the remaining 'successful' 1994 predictors were all run together in a 'base' model, which was then refined to yield a final model in much the same manner as in step (b): terms with partial P < 0.05 (not P < 0.10 as in (b)) were omitted, and the best of them only re-entered when the deviance test comparing 'base' to reduced model yielded P < 0.10. This was repeated until a final model was derived with significant predictors, together with deviance test reassurance concerning the omission of non-significant predictors.
Categorical variables were recoded into pair-wise comparison dummy variables; for example, ethnicity with four categories (Australian, UK, European, Other) was converted into three dummy variables with Australian acting as the 'reference' group (English vs. Australian, European vs. Australian, Other vs. Australian). When a dummy variable was dropped as a predictor from a model (e.g. Other vs Australian), the effect on the remaining dummy variables was to enlarge the 'control' group appropriately.
Models were also developed to fit the data for each gender separately, following the above steps (a)-(c). Successful predictors for each gender (coded as gender-specific dummy variables) were then combined into a single model, run on all the data and tests of gender homogeneity performed to ascertain whether or not a predictor was specific to each gender. The final gender-based model therefore has predictors that are either specific for each gender or common to both genders.
Results

Residential care and mortality outcomes
As of January 2006 the overall identified outcomes for the 1,000 original respondents were as follows: 42% were living in the community and still participating in the study; 5% were living in residential aged care; 41% had died (including 14% who had entered residential care); and 11% had been lost to follow-up without an identified outcome. The proportions of the deceased who had entered residential care were 41% for women and 27% for men; and 50% for the never married, 40% for the widowed; and 27% for the married. Table 1 shows that the probability of entry to residential care was associated directly with nearly all of the socioeconomic, health and lifestyle variables included in the analyses. Other factors known to predict entry to residential care over the short term (e.g. depression, falls and incontinence) were not significant for this analysis of outcomes over 12 years.
Multivariate predictors of entry to residential care
The final statistical model (Table 2) shows the relative importance of independent predictors of entry to residential care after all factors had been taken into account. The model explained 19.6% of the variance in entry to residential care (χ 2 (6) = 208.85, P = 0.000). Among the socio-demographic variables, only age and marital status remained significant within the multivariate block model, and only age remained significant for the final multivariate model. The likelihood of entry to residential care increased by more than 15% for every additional year of age, everything else being equal.
Among the health variables, the tally of medical conditions, IADL dependence, falls and cognitive impairment was significant within the block. All of these variables except for falls remained as independently significant in the final model. Being IADL dependent was the single highest risk factor, increasing the likelihood of entry to care by about 70%. The risk increased by about 10% for every additional medical condition and by about 30% for cognitive impairment.
Among the lifestyle factors, sleep, weight, nutrition, social activity, social support and social activity emerged as significant within the block. However, only weight and social activity remained significant in the final model. Having a body mass in the acceptable range, as compared to being underweight, was a protective factor: those in the acceptable range had about 50% of the risk of those who were underweight. Those who were relatively more socially active had only about 85% of the relative risk of entry to residential care.
Gender differences in predictors of entry to residential care
Separate regression models were produced for men and women. For men but not for women, having more medical conditions (relative risk (RR) = 1.09, 95% confidence interval (CI) = 0.99, 1.20) increased the risk of entry to care, while having a healthy nutrition score (RR = 0.91, 95% CI = 0.84-0.98) was protective. Risk factors significant only for women were never having been married (RR = 3.51, 95% CI = 1.66-7.54), instrumental activity of daily living dependency (RR = 1.99, 95% CI = 1.36-2.90), being widowed (RR = 1.54, 95% CI = 1.01-2.35) and being underweight (RR = 0.49, 95% CI = 0.3-0.8).
Discussion
The findings provide strong evidence that the vast majority of older Australians remain in the community throughout later life and never enter residential aged care. Nearly half of the respondents with known outcomes, notwithstanding an average age of 74 years at baseline, remained in the community throughout the full 12 years of the study. Five percent were alive in residential care and 14% had entered care and subsequently died. The findings underscore the fact that aged care in Australia is delivered primarily in community settings throughout later life.
In relation to our first research question, 'What characteristics best predict entry to residential aged care facilities?', socioeconomic factors did not emerge as significant in the final model; further, an earlier analysis of this data found that housing tenure was not significant [16] . Another Australian study [7] also found that socioeconomic factors, including home ownership, were not significant factors. Several US studies [6, 17] and some UK studies [1] , however, have found that people on low incomes and non-home owners were more likely to enter residential aged care; in the US Medicaid eligibility was a significant predictor [2, 17] . Australia may differ from the US and UK because access to residential care is needs based with means tests on both subsidies and user charges.
Indicators of informal support -notably living arrangements and having living children -did not emerge as significant in the final multivariate model notwithstanding their direct associations with entry to residential care. This contrasts with many studies reporting family structure and support as predictors of residential care entry [3, 18] . Some insights into these apparently divergent findings emerged from our gender-specific models showing that never being married or widowed was significant for entry to residential aged care only for women. While the vast majority of men remain married through to death, women are more likely to experience losses of informal support at advanced ages.
The findings indicate dynamic health risk and protective factors that might be modified to improve outcomes to reduce the risk of residential aged care. As with several other studies [4, 7, 18] , IADL dependency and cognitive impairment emerged as significant predictors of entry to care; these areas could be addressed through interventions [19, 20] . The importance of the number of medical conditions accords with other studies on chronic disease [6] , suggesting the cumulative significance of multiple pathology requiring intensive high-level nursing. Cognitive impairment [2, 4] can require the ongoing clinical supervision and support facilitated by residential care. However, in contrast to other studies of shorter-term predictors, depression [5] , self-rated health [18] and urinary incontinence [21] had only indirect associations with entry to residential care in our study of outcomes over the longer term. Falls for the sample of community residents over the year prior to the baseline interview did not predict subsequent entry to residential care. IADL dependency had the strongest effects for women (for whom spouse support was less available), while for men the strongest factors were cognitive impairment and disease burden.
Among the lifestyle factors, only maintaining acceptable weight and social activity emerged as significant predictors in the final model. These factors can be viewed as consequences as well as predictors in processes of health decline that can lead to entry to residential care. The gender-specific analyses identified healthy nutrition as a protective factor [22] for men only, while only for women was maintaining an acceptable BMI (compared to underweight) a protective factor. The indirect significance of many lifestyle factors suggests that health promotion may reduce or delay the risk of contracting the health problems that could lead to residential care. Individuals found to be at risk of entry to residential care were also likely to report adverse lifestyle factors -including poor sleep, physical inactivity and low perceived social sup-port -that could be addressed in health promotion and health risk appraisal in general practice [23] .
Taken as a whole, the findings are consistent with a framework of need and resource factors as important in the demand for residential care. Age, IADL independence and cognitive impairment may all be seen as need factors, while social activity is clearly a resource and being underweight is an indication of unmet need for adequate nutrition. The findings are consistent with qualitative research on older people's reasons given for accepting admission to residential care [24] . The models outlined here explained 19.6% of the variance in entry to residential care. Of course, other factors not included in this study could also have affected the risk of entry to residential care, including the appropriateness of people's housing to support ageing in the community, and local provision of services, including residential care beds, and alternative community care. Further, this analysis of long-term factors did not take account of more proximal changes that could have occurred after the baseline data collection and before possible entry to residential care or death.
In summary, this longitudinal, population-based research analysis has identified significant longer term influences on entry to residential care. Many characteristics thought to be causal -such as living alone -are associated with entry to care (and hence identify target groups for intervention) but in themselves may not be the most significant factors that put people at risk. Understanding women and men separately reveals different risk profiles for entry. The persistent influence of age itself -after controlling for other factors -suggests the increasing intensity and multiplicity of needs in advanced old age. Overall, the findings suggest that comprehensive health promotion and care through later life are likely to yield benefits in assisting older people in staying in their homes as well as improving survival and quality of life.
Key points
• Evidence is required to show the most effective intervention areas and target groups for enabling older people to remain in their homes. While research is available on short-term predictors of entry to residential care, longitudinal population studies can identify the influence of health, social and lifestyle factors over the longer term.
• This 12-year prospective study found that the most longterm significant factors in entry to residential care were older age, IADL dependency, low BMI and low social activity. For men, only disease burden and nutrition were important, while for women only never been married was also important. Healthy lifestyles were influential indirectly through their impact on health status.
• Health promotion and care through later life, targeted to specific vulnerabilities of men and women, can potentially limit premature or preventable entry to residential care.
